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OF STANDARD COLD COILED CIRCULAR SECTION WIRE AND

I, Scope - Covers various parameters )f the designer and the user. 2. TerminologyDo = outside d= wire Following symbols mm

of cold coiled extension and units

springs of various sizes for selection Fig. 1 ).

shall apply (see

coil diameter,

or rod diameter of unloaded

before coiling spring, mm

into spring,

mm

Lo = length

Fn = spring force, correlated F, = initial tension, N L" = maximum R=

to the spring

length,

N

permissible N/mm

test length,

mm

spring rate,

t

DEFLECTION -

FIG. 1 THEORETICAL

E)(TENSION

SPRING

DIAGRAM

.

I..

3. Dimensions 3.1 Dimensions

and Designation shall be as given in Table 1. mm, outside diameter Do = 1.60 mm, IS : 7907

3.2 Designation -Extension spring with wire dia d = 0.20 and length Lo = 6.4 mm shall be designated as: Extension Spring b.20
X 1.60

X 6.4 -

4. Material - Spring steel wire conforming to Grade 2 of IS : 4454 ( Part 1 )-1981 `Specification for steel wires for cold formed springs: Part 1 Patented and cold drawn steel wires-unalloyed (second revision)`, shall be used. lf long life is required, superior material is to be used.
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IS : 7907

(Part 4)-1987
TABLE 1 DIMENSIONS OF EXTENSION SPRINGS

(Clause 3.1) SI No. -1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3; 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

go
mm

d mm

LO mm 6.4 7.9 9.6 11.2 12.7 6.4 7.9 9.6 11.2 12.7 15.7 19.0. 6.4 7.9 9.6 11.2 12.7 15.7 19.0 9.6 11.2 12.7 15.7 19.0 22.4 25.4 9.7 1'1.2 12.7 15.7 19.1 22.4 25.4 9.6 11.2, 12.7. ' 15.7 19.0 22.4 25.4 9.7 11.2 12.7 15.7 19.1 22.4 25.4 9.6 11.2 12.7 15.7 19.0 22.4 25.4

Ffl

,N

FO N

LIT mm 13.7 18.5 23.6 28.4 33.3 11.7 15.2 19.0 23.1 26.7 34.0 41.6 10.2 13.2 16.5 19.6 22.9 28.7 35.6 21.3 26.2 31.2 40.6 50.8 59.1 68.3 18.2 22.2 26.1 34.1 42.7 51.2 59.2 16.8 20.8 24.1 31.0 38.1 46.2 53.3 15.3 18.4 21.5 27.7 34.4 41.1 47.3 14.5 17.3 20.1 25.6 31.2 37.8 43.2

R N/mm 0.18 0.12 0.09 0.07 0.07 0.35 0.24 0.20 0.16 0.12 0.11 0.09 0.65 0.47 0.37 0.29 0.24 0.20 0.16 0.21 0.16 0.14 0.11 0.01 0.06 0.05 0.33 0.26 0.22 0.16 0.12 0.10 0.09 0.56 0.42 0.35 0.26 0.21 0.18 0.14 0.80 0.64 0.52 0.38 0.30 c.74 ' . `3 21 ---..-. ._ 1.24 0.96 0.80 0.60 0.47 0.38 0.33 ontinued)

0.18

1.42

0.137

1.60

0.20

2.00

0.176

0.22

2.76

0.265

0.25

0.67

0.225

0.28

~3.11

0.265

2.39

0.30

4.45

0.441

0.32

5.1

0.441

0.36

6.7

0.755

IS : 7907
TABLE 1 DIMENSIONS OF EXTENSION SPRINGS -Contd

(Part 4)-1987

-d mm 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 3.05 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 loo 101 102 103 104 105 106 107 108 109 -htinued

LO mm 15.7 19.1 22.4 25.4 28.4 31.8 34.8 38.1 -15.7 19.1 22.4 25.4 28.4

Fll N

FO N

Lfl mm 27.2 34.2 41.1 46.0 52.6 58.7 63.3 71.6 24.2 30.2 36.1 40.6 46.0

R N/mm 0.57 0.43 0.35 0.29 0.24 0.23 0.20 0.18 1.08 0.82 0.66 0.58 0.49 0.44 0.38 0.35 0.29 0.24 1.90 1.45 1.18 1.05 0.91 0.78 0.70 0.65 0.54 0.45 1.10 0.76 0.59 0.49 0.42 0.35 0.31 0.27 0.23 0.21 -2.62 1.85 1.43 1.19 1.03 0.69 0.78 0.70 0.58 0.49 6.6 4.75 3.70 3.12 2.66 2.29 2.03

0.40

7.1

I.892

0.45

31.8 34.8 38.1 44.4 50.8 15.7 19.1 22.4 25.4 28.4

9.8

0.892

51.6 57.2 62.7 73.7 84.8 22.1 27.4 32.7 36.8 41.6

0.50

31.8 34.8 38.1 44.4 50.8 15.7 19.1 22.4 25.4 28.4

13.3

1.33

46.7 51.8 56.6 66.5 76.4 25.7 33.4 41 .o 47.2 54.1

0.56

31.8 34.8 38.1 44.4 50.8 15.7 19.1 22.4 25.4 28.4 31.8 34.8 38.1 44.4 50.8 15.7 19.1 22.4 25.4 28.4 31.8 34.8

11.5

0.892

61.7 68.6 75.9 90.2 103.4 22.4 28.5 34.6 39.9 45.2 51 .o 56.9 62.7 73.9 85.3 20.0 25.0 30.0 34.3 38.9 43.7 48.5

4.57

0.65

18.7

1.77

0.80

30.2

2.65

)

____ 3

IS :7907(Pafl4)-1987

TABLE r 110

1

DMENSIONS d mm LO mm

OF

EXTENSION Fn N

SPRINGSFO N

Conrd

7
113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 l-35 136 137 138 139 140 141 142 143 144 45 46 47 48 49 50 51 -_

0.80

38.1 44.4 50.8 57.2 63.5 69.9 15.7 19.1 22.4 25.4 28.4

_c
30.2 2.65 53.1 62.5 71.9 al.3 92.2 101.8 32.7 41.7 50.0 58.7 23.7 I 67.0 75.2 83.3 100.3 116.8 136.6 153.9 1n.2 29.6 37.2 44.3 51.3 58.E1 65.9 73.5 88.1 102.7 : 117.3 21.2 28.1 f 35.0 41.6 48.0 54.4 59.9 67.0 80.0 92.7 105.7 118.4 134.3 20.2 26.3 32.4 38.1 43.7 49.8 55.5 61.6 73.3 85.1 96.8 108.6

I

Ltl mm

R N/mm 1.84 1.52 1.31 1.14 0.99 0.88 1.70 0.98 0.70 0.53 0.44 0.37 0.31 0.27 0.23 0.20 0.17 0.15 0.13 1.72 1.22 0.96 0.79 0.67

0.65

31.8 34.8 38.1 44.4 50.8 57.2 63.5 69.9 19.1 22.4 25.4 28.4 31.8 34.8 38.1 44.5 50.8 57.2 15.7 19.1 22.4 25.4 28.4

0.75

6.10

0.59 0.51 0.41 0.35 0.30 4.00 2.41 1.72 1.31 1.14

I

3.80

31.8 34.8 38.1 44.4 * 50.8 57.2 63.5 69.9 -15.7 19.1 22.4 25.4 28.4

1

0.93 0.84 0.74 0.60 0.51

0.44 0.38 0.34

52 53 54 55 56 57 58 i9 50 161 162 163 164 -.__

0.85

31.8 34.8 38.1 44.5 50.8 57.2 63.5 69.9

6.03 3.87 2.79 2.22 1.85 1.56 1.36

,

0.56

1
(Continued)
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IS : 7907 (Part 4)-1987

TABLE

1

DIMENSIONS

OF

EXTENSION

SPRINGS-Contd

Sl No.

D" mm

d mm

LO
-mm 19.1 25.4 28.4 31.8 34.8

Ffl

N -._-

FO N

Ltl mm 25.0 35.6 40.9 46.0 51.0

R N/mm 6.0 3.47 2.87 2.45 2.17 1.96 1.56 1.33 1.14 1.02 0.91 0.82 0.74 0.68 2.06 1.64 1.34 1.15 0.99 0.78 0.66 0.56 0.49 0.43 0.39 s.s 7.2 5.9 5.1 4.47 3.58 2.98 2.56 2.24 1.99 1.78 1.11 0.56 0.42 0.33 0.27 0.24 0.19 1.38 1.03 0.82 0.70 0.60 0.48 0.38 0.31 0.27
d

165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 1.25 7.62 0.95 6.10 0.95

38.1 44.4 50.8 57.2 63.5 69.8 76.2 82.6 88.9 25.4 28.4 31.8 34.8 38.1 44.5 50.8 57.2 63.5 69.9 76.2 15.4 28.4 31.8 34.8 38.1 44.5 50.8 57.2 63.5 69.9 76.2 22.1 25.4 28.4 -31.8 34.8 38.1 44.5 25.4 28.4 31.8 34.8 38.1 44.4 50.8 57.2 63.5 --__

38.7

3.56

55.9 66.B 77.2 87.6 97.8 108.4 118.6 131.2 141.8 39.5 46.2 53.5 60.1 67.4

t

32.2

2.89

81.3 95.2 109.2 123.1 137.0 151.0 32.5 37.2 42.4 47.1 32.2

69.6

6.25

62.1 71.9 81.8 91.6 101.5 111.4 35.6 51.3 63.0 74.9 86.6 96.8 122.0 42.7 51.8 60.7 68.8 77.7 95.8 112.8 130.6 147.6

>

I
9.14 --

I

___T_

0.80

16.0

1.33

0.95

26.2

2.23

(Continued) 5

IS : 7907

(Part 4)-l 987

TABLE

1

DIMENSIONS

OF EXTENSION

SPRINGS-

Contd

-SI No
D` mm -. d mm LO mm 60.9 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 1.40 1.05 0.95 V-F 76.2 25.4 28.4 31.8 34.8 38.1 44.4 50.8 57.2 63.5 69.9 76.2 25.4 28.4 31.8 34.8 38.1 44.4 50.8 57.2 63.5 60.8 76.2 88.9 101.6 114.3 25.4 28.4 31.8 34.8 38.1 44.5 50.8 57.2 63.5 60.9 76.2 88.9 101.6 114.3 127.0 25.4 28.4 31.8 34.8 38.1 44.4 50.8 57.2 63.5 69.8 78.2 7.12 35.1 3.12 26.2 m-_ --2.23 -Fn N FO N Lll mm 168.6 186.8 39.4 47.0 54.4 61.7 60.1 83.8 98.8 114.3 129.0 146.2 161.6 36.3 42.9 49.0 55.9 62.7 75.7 88.6 101.6 114.6 127.5 140.5 170.4 197.3 224.3 33.9 39.7 45.9 51.7 57.9 60.9 82.0 94.0 106.0 118.0 130.0 154.1 178.1 202.1 226.2 31.9 37.8 42.2 47.5 52.3 62.5 72.9 83.3 93.5 103.4 --

-8
N/mm 0.24 0.23 2.26 1.74 1.42 1.19 1.03 0.80 0.67 0.56 0.47 0.43 0.38 3.81 2.87 2.38 1.96 1.6t? 1.31 1.09 0.93 0.80 0.72 0.63 0.52 0.44 0.38 6.3 4.77 3.78 3.18 2.70 2.10 1.72 1.45 1.26 1.11 1.00 0.82 0.70 0 61 0.54 11.3 8.0 6.8 5.6 4.97 3.92 3.18 2.72 2.38 2.10 (Continued)

1.10

45.4

4.00

9.14 -

1.25

58.9

5.34

-.-..__

6

IS : 7907

(Part 4)-1987

TABLE

1 DIMENSIONS

OF EXTENSION

SPRINGS-Contd.

-SI No.
269 27G 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319

D"
mm

d mm

LO mm 76.2 88.9 101.6 114.3 127.0 139.7 152.4 25.4 28.4 31.8 34.8 38.1 44.5 50.8 57.2 63.5 69.9 76.2 25.4 28.4 31.8 34.8 38.1 44.5 50.8 57.2 63.5 69.9 76.2 31.5 34.8 38.1 44.4 50.8 31.8 34.8 38.1 44.4 50.8 57.2 34.8 38.1 44.4 50.8 57.2 63.5 34.8 38.1 44.4 50.8 57.2

h N

FO N

Lll mm 113.5 133.8 154.9 173.0 199.4 220.4 241.3 39.2 50.4 62.6 73.8 86.0 109.4 132.8 156.2 179.6 203.0 226.5 31.9 37.9 44.4 50.4 56.8

R N/mm 1.89 1.58 1.35 1.18 1.02 0.91 0.82 1.49 0.96 0.69 0.54 0.44 0.32 0.25 0.22 0.19 0.16 0.14 9.9 8.8 5.1 4.12 3.42 2.57 2.06 1.73 1.48 1.29 1.15 0.49 0.37 0.29 0.21 0.17 0.84 0.63 0.51 0.35 0.26 0.23 0.98 0.80 0.58 0.45 0.37 0.31 2.72 2.28 1.58 1.29 1.07

9.14

1.40

78.2

7.12

23.2

2.14

10.67

70.6

6.25

69.3 81.8 94.3 106-8 119.3 131.8 67.3 81.3 96.8 126.5 155.4 59.4 71.9 94.3 109.0 135.4 160.0 65.5 74.7 96.3 117.1 139.4 161.4 54.4 61.2 76.4 91.4 109.0

19.6

1.77

.

25.8

2.23

12.7

1.10

33.4

3.12

58.2

5.34

w--

(Continued)
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IS : -7907

(Part 4)-l 987

TABLE

1

DIMENSIONS d mm

OF EXTENSION LO mm 63.5 69.8 76.2 88.9 101.6 114.3 127.0 34.8 38.1 44.4 50.8 57.2 Fll

SPRINGS-Contd Ln mm 122.4 137.4 152.6 182.6 212.8 242.8 284.8 46.8 55.1 67.6 80.3 92.7

0 mm 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 12.7

M

R N/mm 0.89 0.76 0.69 0.56 0.47 0.40 0.35 5.6 4.46 3.28 2.59 2.14

1.40

58.2

6.34

1.60

83.5 69.8 76.2 88.9 101.6 114.3 127.0 50.8 57.2 63.5 69.8 76.2 88.9 101.6

83.6

7.56

104.6 116.8 129.5 154.4 179.6 204.7 229.6 106 7 130.3 177.3 176.3 i 98.9 244.1 289.0 91.7 109.7 127.8 145.8 163.8 199.9 238.0 272.0 82.9 99.2 115.5 131.8 148.1 180.7 213.4 246.0 278.6 110.7 139.7 168.6 197.4 226.3 286.5 95.8 118.6 141.2 i 59.8 186.7 ---.-

i .a2 1.61 1.42 1.16 0.96
0.84 0.74 0.72 0.56 0 45 0.38 0.33 0.26 0.21 1.45 1.12 0.93 0.76 0.67 0.53 0,44 0.37 2.49 1.90 1.54 1.29 1.11 0.87 0.72 0.61 0.53 0.58 0.42 0.33 0.26 0.23 0.18 1.14 0.84 0.65 0.56 0.45 .-~ Tontimed)

1.40

44.9

4.00

346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367

16.51

1.60

50.8 57.2 63.5 69.8 76.2 68.9 101.6 114.3 50.8, 57.2' 63.5 69.9 76.2 88.9 101.6 114.3 127.0 50.8 57.2 63.5 69.8 76.2 88.9

65.6

6.23

1.70

88.7

3.56

1.40

39.2

3.56

369 370 371 372 373

1.60

50.8 57.2 63.5 69.8 76.2

56.9

5.34

___-

_

8

IS : 7907 {Part 4)-l 987
TABLE 1 DIMENSIONS d mm LO mm 88.9 101.6 114.3 127.0 50.8 57.2 63.5 69.8 76.2 88.9 101.6 114.3 127.0 139.7 152.4 50.8 57.2 63.5 69.8 57.2 63.5 69.8 76.2 88.9 57.2 63.5 69.8 76.2 88.9 101.6 114.3 120.6 127.0 57.2 63.5 69.8 76.2 88.9 101.6 114.3 120.6 127.0 63.5 69.8 76.2 82.6 63.5 69.8 76.2 88.9 101.6 114.3 127.0 92.0 8.45 OF EXTENSION SPRINGS -Contd Lll mm 229.9 275.3 320.8 366.3 80.3 97.3 114.6 130.3 147.3 180.1 214.6 247.4 280.2 326.0 361.4 107.2 143.5 179.6 215.9 124.0 153.4 183.1 212.6 271.8 100.8 119.6 140.7 161.5 201.4 241 .O 283.0 301.8 322.8 89.4 106.2 122.7 139.4 170.9 204.0 237.2 253.7 270.2 150.1 188.0 225.8 263.6 121.2 148.6 176.3 228.3 280.4 335.5 387.6

SI No.

D
mm

R
`/mm .35 29 .24 I.21 .83 .07 .63 .38 .18 I.91 I.74 1.61 I.54 I.47 i.42 I.56 j.37 I.27 I.21 j.69 Mil I.40 3.33 1.24 1.70 1.31 I .O5 I.87 I.67 I.53 I.44 0.40 0.38 3.36 2.45 1.98 1.67 1.27 1.02 0.86 0.78 0.74 0.45 0.33 0.26 0.21 1.00 0.80 0.63 0.45 0.35 0.29 0.24

374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426

1.60

56.9

5.34

19.05

1.90

1.40

34.7

3.12

1.60

50.2

4.45

21.59

1.90

81.7

7.56

---

2.1

115.2

10.68

1.6C

43.1

4.00

25.4

1.9c

69.8

6.23

9

IS : 7907

(Part 4)-l 987
TABLE 1 DIMENSIONS d mm OF EXTEWION LO mm 69.8 76.2 88.9 101.6 114.3 127.0 69.8 76.2 88.9 101.6 114.3 127.0 139.7 152.4 69.9 76.2 88.9 101.6 114.3 127.0 139.7 152.4 69.9 76.2 88.9 101.6 114.3 127.0 139.7 152.4 Fll N SPRINGS FO N -Contd L. mm 130.0 151.4 191.8 234.4 277.4 320.0 116.1 133.1 168.9 202.7 236.5 272.3 318.3 355.7 104.5 120.4 152.1 183.9 215.7 247.5 279.3 311.0 98-2 112.1 139.8 167.6 195.3 223.1 250.8 278.6 R N/mm 1.49 1.19 0.87 0.69 0.56 0.47 2.63 2.14 1.52 1.21 6.98 0.84 0.73 0.64 4.94 3.87 2.70 2.06 1.69 1.42 1.22 1.08 7.8 6.1 4.33 ~3.34 2.72 2.28 1.48 1.75

$I No.
427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456
c

mm

ii'--

2.1

98.6

8.90

2.40

131.4

12.1

25.4

2.6

188.0

16.8

2.8

231.0

21.8

r

10

IS ~:7907

(Part

4)-l 987

EXPLANATORY

NOTE
and specifications and of helical for

Th'is standard is one of the series of standards on design, calculation coiled springs. &her standards in this series are: IS : 7906( IS : 7906( IS : 7906( IS : 7906( IS : 7906( Part 1 )-1976 Helical compression springs made from circular section Part 2)-l 975 Helical compression circular section wire and bar springs: Part wire and bar

1 Design

calculations

springs: Part 2 Cold coiled spr~ings made from for

Part 3)-1975 Helical compression springs:. Part 3 Data sheet for specifications springs made from circular section -wire and bar Part 4)-1987 Helical compression springs: Part 4 Guide for selection cold coiled springs made from circular section wire and bar Part 5)-1979 Helical circular section bar compression springs: Part 5 Hot coiled 6 Design springs and

of standard made from for

IS : 7906 ( Part 6 )-I 978 .Helical compression springs: Part springs made from rectangular section bar steel IS : 7907( IS : 7907( IS : 7907(

catculations

Part 1 )-1975 Helical extension springs: Part 1 Design made from circular section wire and bar Part 2)1976 Helical extension circular section wire and bar springs: Part 2 Cold

and calculation coiled sheet springs

for springs made from for

Part 3 )-1975 Helical extension springs: Part 3 Data springs made from circular section wire and bar

for specifications

This standard aims at rationalization of various sizes of extension springs by eliminating the unnecessary sizes and retaining only those most commonly used in the industry. This standard is expected to be of considerable help to the spring designer who can choose the spring required by him from the list nearest to the characteristic required in the spring designed by him. Some of the most commonly used springs may be available as standard springs stocked by the spring manufacturers. In this standard, the unit of force N used is newton (N).

1 kgf = 9.80665 = 9.8'i N

= 10 N (within

2 percent

error).

11 heprography Unit, MS, New Uelht, India

